. Between the developments, the mobile phase was completely evaporated by air. After drying, all chromatograms were observed under UV light (λ = 254 and 366 nm) before and after treatment with ammonia vapor. Derivatization (after both 1D and 2D TLC) was performed by spraying with 3% methanolic solution of iron (III) chloride and diazotized sulfanilic acid in 20% sodium carbonate solution (1:1) v/v. Photographs of the sprayed plates were taken in visible light by the use of VideoScan (Camag, Switzerland). The compounds were identified according to their R f values comparing with R f values of the standards.
Samples containing phenolic acids were purified from fatty components and chlorophylls by SPE. Samples were evaporated to dryness, dissolved in 30% aqueous methanol and applied to octadecyl BakerBond SPE microcolums (500 mg, 3 ml, J. T. Baker) previously activated with 10 ml methanol and then 10 ml water. Free phenolic acids were obtained by the elution of the columns with 10 ml water-methanol, 70:30, under reduced pressure (SPE-12G chamber, Baker USA). Samples containing phenolic acids purified by SPE were analyzed by RP-HPLC on a 250 × 4.6 mm i. 
Results
As shown in Tab. 1 and Fig. 1-Fig. 3 , the presence of ten phenolic acids was found in the extract obtained from flowering herbs from C. vulgare (Savi) Ten. using 2D TLC.
HPLC confirmed the presence of the phenolic acids mentioned above or those after acid or alkaline hydrolyses in the extracts obtained from C. vulgare Tab. 2 and Fig. 4-Fig. 6 , only slight differences in the profiles of phenolic acids were observed using two chromatographic methods. Fraction F a is richer in phenolic acids then other fractions F b and F c . Using RP-HPLC, the presence of free phenolic acids mentioned above, that is gallic, protokatechuic, gentisic, hydroxybenzoic, vanillic and caffeic acids was found and additionally chlorogenic and syringic acids were identified. After acid hydrolysis F a additional, p-coumaric, ferulic acids were detected, while after alkaline hydrolysis -caffeic, ferulic and p-coumaric acids.
Discussion
The isolation and separation of natural compounds, including phenolic acids is a very important analytical problem in
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Cirsium vulgare (L.) Scop. phytochemistry [16] . Standard procedures based on TLC still play a major role in the isolation and purification of phenolic compounds [17] [18] [19] [20] [21] [22] . The extraction of phenolic acids from plant material and their further purification for HPLC analysis is usually a complex procedure because of the presence of various nonpolar ballast compounds in biological extracts (e.g. chlorophylls, oils, sterols etc.), which can cause damage of analytical columns and interfere with the process of chromatographic determination [23] . Therefore, solid phase extraction, a popular procedure used for isolation, purification and preconcentration of organic compounds present in biological material was used prior HPLC [24] . In the present paper phenolic acids from the flowering herbs of C. vulgare (Savi) Ten. were analyzed by 2D TLC and RP HPLC. For the optimization of separation, several mobile phases were used. All obtained results were satisfactory, but 2D TLC proved to be the most suitable for the separation of phenolic acids from the extracts. The results were confirmed by RP HPLC analysis. It should be stressed that 2D TLC is not only inexpensive but also a very suitable method for rapid separation and identification of phenolic acids present in the Cirsium species extracts. Only some differences in the profiles of phenolic acids were observed using two chromatographic methods Nazaruk et al. [3] performed studies concerning detection of phenolic acids by HPLC in the aqueous extracts from leaves of several Cirsium species growing in Poland, including C. vulgare (Savi) Ten.; leaves were collected from plants in the period of full flowering. In C. vulgare (Savi) Ten. only the trace of protokatechuic, chlorogenic, caffeic, p-coumaric and vanilic acids was found. According to our data, the methanol extracts obtained from the flowering herbs of C. vulgare (Savi) Ten., containing eight phenolic acids (vanillic, protokatechuic, hydroxybenzoic, caffeic, gallic, chlorogenic, syryngic and gentisic acids) was found to be richer in the respect of phenolic compound content compared to the water extract from the leaves [3] . The phenolic compounds are expected to be responsible for biological activity of the examined plant, including antimicrobial activity.
